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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

21

TpedoBanus K NpeIBapPUTEIBHOI MOATOTOBKE 00Y4AOIIET0Cs:

2.1.1

Xumus

2.2

JMCUUNINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHOMN IMCHUIIUHBI (MOAYJIfA) HEOOXOAUMO KAK
npealiecTByOLIee:

2.2.1

[IpuxnanHas MexaHuKa

222

CynmoBasi 2JIEKTPOHHUKA U CHIIOBas IpeoOpazoBaTeIbHAS TEXHUKA

223

CyﬂOBBIC QJICKTPUYCCKHUEC MAIlIMHBI

224

Teopml ABTOMATHUYCCKOI'0 YIIPABJICHU

225

OneMeHTs! U (YHKIMOHAIBHbIE YCTPOHCTBA CyJOBOI aBTOMATUKI

2.2.6

CyI[OBI)Ie ABTOMATU3HUPOBAHHBIC IJICKTPOSHECPTECTUYECCKNE CUCTEMBI

227

CynoBble 3IEKTPOIIPUBOABL

3. KOMIIETEHIIMA OBYYAIOHMETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJYJIS)

OIIK-2: Cnioco0eH NPpUMEHSTH eCTeCTBEHHOHAYYHBIE H 00IeHH:KeHePHbIe 3HAHNS, AaHAJINTHYeCKHE MeTOIbI B
npogeccHoHAILHOM e TeILHOCTH

OIIK-2.1: TTpumeHnsieT GpyHIaMEHTATBHBIE MATEMATHIECKUE, ECTECTBEHHOHAYIHbIE U OOICHH)KCHEPHBIE 3HAHUS B
npodecCHOHANTBHON AeITENbHOCTH

OIIK-2.2: IIpuMeHsieT MEeTO bl TEOPETHUECKOTO 1 AKCIIEPUMEHTAIBHOTO UCCIEI0BaHUs B MPOPECCHOHANBHON AEATENbHOCTH

OIIK-2.3: Mcnone3yeT ecTeCTBEHHOHAYYHBIC U OOIICHHKEHEPHBIC 3HAHUS B IPO()ECCHOHATIBHOM ACATEIBHOCTH

B pe3yiabTaTe 0CBOCHUN AUCHUIIIMHBI Oﬁy'-[al()].lll/lﬁ(‘.ﬂ JOJIZKCH

3.1|3uars:
3.2 [ Ymern:
3.3 | Baragers:
4. CTPYKTYPA JUCHUIIJINHBI (MOAYJIS)
Bun HauMeHoBaHue pa3nenoB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATHS / Kype AroT
Pazgen | Paspen 1. @u3nyeckne 0CHOBBI KJIACCHYECKOI MeXaHUKH
Jlex Kunemaruxka /Jlex/ 2 10 JI1.1 0
IIp Kunematuka nocTynaTeabsHOTO M BpallaTeIbHOTO JBIKEHHS 2 8 JI.5 0
MaTepualbHOI TOYKH U TBepaoro tena /I1p/
Jla6 JIP 1 OcHOBBI METOIOB 00pabOTKH PE3yabTATOB U3MEPEHHUH (HU3NICCKUX 2 10 J1.7 0
BeauuuH. JIP 2 Omnpenenenne MI0THOCTU TeJl IPaBUIbHOM
¢dopmer.  /JIab/
Cp Kunemaruka /Cp/ 2 4 0
Jlex Junamuka /JIex/ 2 10 JI1.1 0
IIp JlMHaMuKa MocTynaTeIbHOrO ABIDKCHUS Tesl. OCHOBHBIE TEOPEMBI H 2 10 J1.5 0
3aKOHBI. J[MHaMUKa BpaliaTesIbHOrO ABMXKEHUS TBepaoro Tena. Pabora u
sHeprus B Mexanuke /I1p/
JIa6 JIP 3 Onpenenenne YyCKOPEHUs CHIIBI TSKECTH 110 crtoco0y beccens. JIP 4 2 10 JIL.7 0
OnpeneneHrne MOMEHTA HHEPLIUU MaXxOBOTO KOJIeca TMHAMUIECKUM
meronoM. JIP 5 M3yyenre oCHOBHOrO 3aKkOHa TMHAMHUKHU BPAIATEIEHOTO
JIBYDKEHISI ¢ TIOMONIBbI0 MasiTHuka O6epOeka /J1ad/




Cp Junamuxka /Cp/ 4
Jlex MexaHuueckue KonebaHus U BOIHbI /JIex/ 6 J1.1
IIp I'apmonnaeckue konebanus. 3aTyxaromue konedanus. CroxeHue 4 J1.5
koneOanuii /I1p/
Cp Mexanuueckue konebanus u BoaHbl /Cp/ 6 JI.7
UKP 3amuTa nadopatopHsix padot /MKP/ 4 JI1.4
Paznen | Pazpen 2. Mosekyasipuasi Gpu3nKa ¥ TepMOAMHAMUKA
Jlex MonexynspHo-KHHeTHUecKas Teopust /Jlex/ 6 JI1.1
IIp MonekynsapHo-KuHeTHuecKas Teopus. OCHOBHOE ypaBHEHHE 6 J1.5
MOJIEKYISIPHO-KMHETUUECKOI TEOPUH UAEANIBHOTO Ta3a. DJIEMEHTBI
craructuku Makcseria u boneimana /TIp/
J1a6 JIP 6 Onpenenenue OTHOLIEHUS YAETBHBIX TEIJIOEMKOCTEH BO3/1yXa, 2 JI1.6
HU3MEPEHHBIX IPHU TOCTOSHHOM JABICHUU U IIOCTOSHHOM 00BbeMe METOI0M
Knemana u Jlesopma /J1a6/
Cp MonekynsapHo-KuHeTHYecKas Teopust /Cp/ 4
Jlex Tepmogunamuka /JIek/ 10 JI1.1
Jlab JIP 7 3Mepenue JUTHBI 3ByKOBOM BOJIHBIL,CKOPOCTH 3BYKa U 4 JI1.6
koaddunmenta [Tyaccona mo ¢pa3oBbiM COOTHOMECHUSM. /J1ab/
Ip AHaiu3 nepBoro ¥ BTOPOro Hayajl TEpMOJUHAMUKU. TeIIOBbIE 4 JI1.5
Mamuss! /T1p/
Cp Tepmoaunamuxa /Cp/ 12 J1.2
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 4
Paznen | Pasgen 3. DiiekTpu4ecTBO
Jlex Onextpocraruka /Jlex/ 6 JI1.1
Jla6 JIP 7 Uzy4yeHne 3neKTpon3MepuTeNbHBIX TprOopoB. MccnenoBanne 6 J12.1
anexTpuyeckoro noss. JIP 8 OnpeneneHne eMKOCTH KOHIEHCATOPOB
METOJIOM OaJTTHCTHYECKOTO rajbBaHoMeTpa /J1ab/
IIp DnekrpocraTuyeckoe nosie. HanpsokeHHocTh W noteHuman. [puaiun 2 JIL.S
cynepriosuin. [Ipumenenne Teopemsl ["aycca s pacdera
anexTpryeckux nosneit /Ip/
Cp Onextpocraruka /Cp/ 6 J12.1
Jlex OnexrpoauHamuka /JIex/ 6 J1.1
JIab JIP 9 U3mepeHue cONPOTUBIEHUS METOAOM YPABHOBELLIEHHOT'O 4 J12.1
MocTuka /J1a6/
Ip ONeKTPOoeMKOCTb yeIUHEHHOTO MPOBOJHHUKA U MIIOCKOTO KOHAEHCaTOpa. 2 J1.5
OHeprus sMeKTpocTaTuueckoro noist. IlocrossHHbIM TOK. 3akoHbI OMa.
K.II. . uctounmka nocTostHHOrO TokKa /IIp/
Cp Onextpoaunamuka /Cp/ 6 JI1.2
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 4 JI1.4
Paznen | Pa3zpes 4. DieKTpoMarseTusm
Jlex MarunToctaTtuka /JIex/ 4 JI1.1
Ip MarunutHoe nose. 3akoHsl Amnepa, buo — Capapa — Jlamnaca 1 moiaHoro 2 JI1.5
toka. Cuna Jlopenna. JIBmkeHne 3apsXKeHHBIX YaCTUIl B MATHUTHOM
noxie /TIp/
JIa6 JIP 10 OmnpeneneHrie ropu30HTAIBLHONM COCTABIISIONIEH MATHUTHOTO TIOJISt 2 JI2.1
3emimn /J1a6/
Cp Maruutocraruka /Cp/ 6
Jlex MarnutHas nagykuus. Teopus Makcsesia Uisl 3J1€KTpPOMAarHUTHOTO 6 JI1.1
monst /JIex/
IIp SIBneHue dMeKTpOMarHuTHOW MHAYKIH. CaMOWHIYKIINSI. 2 JI1.5
WHIYKTUBHOCTB. DKCTPATOKU 3aMBIKaHHs U Pa3MbIKaHHs AIEKTPUIECKON
nenn KosebaTenpHBIH KOHTYp. DNeKTpoMarHuTHEIe KoieOoanus /T1p/
Cp MarnutHas nuanykuus. Teopus Makcsesia Uisl 31€KTpPOMAarHUTHOTO 6 J1.2
nonst /Cp/
HKP 3ammrta mabopaTopHbIX padot /MKP/ 2 1.4
Pazgen | Paszpesn S. OnTuka
Jlex @uzngeckas onrtuka /JIex/ 10 J1.1
IIp OCHOBHBIE 3aKOHBI T€OMETpHUECKOil onTHkH. MHTepdepeHrs u 4 JI1.5

mudpakuus ceera. [lomspuzanus ceeta. /Ilp/




Cp @duznueckas onrtuxa /Cp/ 3 10 0
JIa6 JIP 11 Omnpenenenue raaBHOTO (GOKYCHOrO paccTosHUs JuH3. JIP 12 3 8 J1.3 0
OmnpeneneHue mokasaTesei MPeIoMICHUS KUIKOCTEH ¢ TIOMOIIBIO
pedpakromerpa A6Ge. JIP 13 OnpenencHre ITHHBI BOJHBI H3TyICHUS
Jazepa mpu nomoinyu audpaknronHoii pemerky. JIP 14 Onpenenenue
KOHIICHTPALIUH CaXapHbIX pacTBOPOB ¢ OMOILIbIO caxapumeTpa /J1ab/
Jlex KsanroBas onrtuka /JIex/ 3 4 J1.1 0
Jlab JIP 15 Ompenenenue TemMneparypbl pacKaJeHHOTO Tela ONTHUYECKUM 3 2 JI1.3 0
meronom /JIab/
Ip 3aK0oHBI TEIIOBOTO U3nydeHus U Gotodddexra /IIp/ 3 2 JI1.3 0
Cp KsanToBas ontuka /Cp/ 3 12 JI1.2 0
HKP 3amiura 1abopaTtopHbix padot /MKP/ 3 2 J1.4 0
Paznen | Pa3zmen 6. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIex/ 3 2 JIT.1 0
Ip KBanroBas npupoa cBeTa u BOJHOBBIE cBoiicTBa vactull /I1p/ 3 2 J1.5 0
Jlab JIP 16 I'pagynpoBKka MOHOXpOMATOpA IO CIEKTPY UCITYCKaHUS aTOMOB 3 2 JI1.6 0
pryru. JIP 17 UccnenoBanue CieKTpOB UCITYCKaHUS BOJIOPOIa U
oIpezereHne nocTosHHoi Pundepra /J1ad/
Cp Crpoenne aroma /Cp/ 3 8 0
Jlex SAnepnas dmsuka /Jlex/ 3 2 J1.1 0
Ip 3aKoH pagHoaKTUBHOTO pacnaja. Sdneprsie peaxunu /I1p/ 3 2 J1.6 0
Cp SAnepuas ¢pusuka /Cp/ 3 4 JI1.6 0
HKP 3ammra 1abopaTopHbIX padot /UKP/ 3 2 J1.4 0

5. COAEP)XAHUE JUCHUIIJIMHBI (MOAYJISA)

Paznen 1. dusnueckre OCHOBBI KJIACCHUYECKOM MEXaHUKHU

Tema 1.1. KunemaTtuka

DOnemeHTH KHHEMaTHKH. Mozenu B MmexaHuke. Cuctema orcueta. [locTymarensHoe ABHKEHUE TBEPOTO Tena. TpaeKTopus, AIrHa
MyTH, BEKTOp nepemenieHus. CKOpoCTh M YCKOPEHHE TOUYKH KaK MPOU3BOIHBIE painyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIMaTbHOE ycKopeHus. Kitaccudukanus BUIOB JBIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona quHamuku HeroToHa. [ToHATHS Macchl ¥ cuibl. Bubl Cuil B MEXaHUKe: TPEHUs], YIIPYTOCTH U TAroTeHus. Mmynsc tena.

Wmnynec cunbl. BHemHue u BHyTpeHHUE CHIbl. 3aKOH COXPaHEHUs] UMITYJIbca MEXaHW4ecKoil cucteMsl. LleHTp Macc (LeHTp
WHEPUNH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO JABI)KCHHS.

PaboTa mocTOSHHON 1 IepeMEHHOH CHIIBL. BeIpaxkeHHe paboThI CHIIBI Yepe3 KPHBOIMHEHHBIH HHTETpasl. MOITHOCTE. DHEPrus Kak
YHUBEpCaJIbHAs Mepa Pa3IUuHbIX (GopM ABMKEHUS U B3auMoeicTBus. KuneTnueckas sHEprust MEXaHUUECKOW CHCTEMBI. 3aKOH
COXpaHEHHsI MEXaHIMUYECKOH SHEPTUH U €T0 CBSA3b C OJHOPOJHOCTHIO BPEMEHH. Y 1ap aOCONIOTHO YIIPYIHX U HEYIIPYTHX Tell.
MOoMEHT uHEepLUH TBEPJOro Teaa OTHOCUTENBHO ocu. [IpumMeps! ero Beruucienus. Teopema llITelinepa. MoMmeHT cunbl. OCHOBHOE
ypaBHEHUE JUHAMUKHU BpPAIATEIFHOTO IBUYKEHHUS TBEPOTO TeJla OTHOCHTENBHO HEMOABMKHON OCH. 3aKOH COXpaHEHHsSI MOMEHTa
UMILYJIbCA U €r0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3aKkoH BCEMHUPHOTO TAroTeHNs. [loTeHIaNbpHas SHEPTHs MaTepHATbHON TOYKH BO BHEIITHEM CHIIOBOM TIOJIE U €€ CBS3b C CHIIOH,
JEUCTBYIOMIEH Ha MAaTePUABHYIO TOUKY. 3aKOH COXPaHEHHS MEXaHUUECKOM SHEPTHU U €T0 CBA3b C OJHOPOJHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. Eaununsl usmepenus gapienus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
VYpaBHeHue Hepa3pbIBHOCTH. Y paBHeHHe bepHymnu u cneactBus u3 Hero. TeueHue Bsi3kol xugkoct. @opmynsl HeioToHa 1
Croxkca. KoagpumueHT BI3KOCTH U METOJIBI €T0 ONPEICICHNSI.

Tema 1.3. Mexanudeckue KoeOaHUs ¥ BOJTHBI

I'apMoHuueckue KonebaHus U ux xapakrepucTuky. uddepeHnnanbHoe ypaBHEHHE rapMOHHYECKUX KoeOanuil. [IpyKuHHBIH,
(u3MUecKnii 1 MaTeMaTHIECKUI MasTHUKH. DHEPTHs TapMOHIYEeCKUX Koebanuii. ClioskeHne rapMOHHYECKIX KOJIeOaHuH OTHOTO
HalpasJeHUs U OAMHAKOBOM yacToThl. buenue.

CrnoxeHus: B3aUMHO MEPIEeHANKYISPHBIX Konebanuid. durypsl JIuccaxy. 3aTyxaroniye U BoIHYKACHHBIE KoneOaHus. PesoHaHc.
BonHOBBIE iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUIECKHIX BOJH B YIIpyroi cpexe. [IpononpHbIe U TOIIEPEYHBIC BOIHBL.
YpaBHeHHe TUIOCKOH Oeryiei BomHbI. [IJTnHAa BOIHBI M BOJIHOBOE YHCIIO.

Paznen 2. MonekynspHast pu3nKa U TEpMOJMHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKAs TEOPUS

OmbITHBIC 3aKOHBI HICATBHBIX ra30B. YpaBHeHue Knaneiipona-Menneneesa. OcHoBHOE ypaBHeHHe MKT maeansHbIX ra3os.
Cpensss KHHeTHYecKas SHeprus MoseKyll. MoneKyIapHO-KHHETHUECKOE TONKOBAaHUE a0COTIOTHOHN TeMIIepaTypsbl.

DOJeMeHTHI CTaTHCTHIECKOH (pu3nKH. 3aKoH MakcBeiuta AJst pacIipeieNieH s MOJIEKYIT HCaIbHOTO ra3a I10 CKOPOCTSM.
Bapomerprueckas Gopmyna. 3akoH bonpiiMaHa IS paciipefeeHus YacTUI] BO BHEIITHEM ITOTEHIINATIBHOM 11oJie. CpeaHee Yrciio
CTOJIKHOBEHHUH U CpeqHss ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnsitHOe o6ocHoBarre MKT. Tuddy3usi, TemIompoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHa.

Tema 2.2. TepmoauHamuka

Buytpennss sHeprus. Uncio creneneil cBoO0ABI MOJIEKYII. 3aKOH PABHOMEPHOTO PACIpeeNICHUs] SHEPIHHU 110 CTETICHSIM CBOOOIBI.




IlepBoe Hauano TepmoanHaMUKH. PaboTa rasa mpu u3MeHeHHH ero 00beMa. TemIoeMKOCTs MaKpoCHCTeMBbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UCAIBHOTO Ta3a OT BUja npoliecca. [IpuMeneHne nepBoro Hadanaa TEPMOJIUHAMUKH K
n3omporneccaM. AnuabaTHbIA mporecc. Y paBHeHue [Tyaccona.

Kpyrossie mponeccel. O6paTumsle n HeoOpaTuMmble mponecchl. Lukin KapHo u ero k... g uaeansHOro ra3a. Bropoe Hagano
TepMoauHaMuKH. [loHsATHE 00 SHTpONIUH, €€ CTATUCTUIECKOE TOTKOBAaHHE.

Cutbl 1 IOTEHIMAIBHAS SHEPT S MEXKMOJICKYISIPHOTO B3auMozeHcTBHA. DPQEeKTUBHBIN TruamMmeTp MojIeKyll. Y paBHeHue Ban-znep-
Baannca. ®azoBsie nepexonnl 1 u 2 pona. Kputnueckoe coctosiaue. TpoiiHas Touka. OcoOOEHHOCTH TBEPAOTO U YKUIKOTO COCTOSHUIMA
BemecTBa. [ToBepxHOCTHOE HaTsLKeHUe. CMadunBaHKe. KanuispHele ssBICHUS.

Pa3nen 3. DnexrpuuecTBo

Tema 3.1. DnexTpocTaTHKa

3akon Kynona. Hanpsi’keHHOCTb U CUJIOBBIE JTMHHM HAMPS)KEHHOCTH AJIEKTpUdeckoro noius. [IpuHnun cyneprno3unuu
anekTprueckux noneil. IlpuMep pacuera HanpsHKEHHOCTH MO, co31aBaeMoit cucteMoil 3apaoB. [IoTok BekTopa HanmpsKEeHHOCTH
anekrpuieckoro noist. Teopema Octporpaackoro-I"aycca

PaboTa cuit aMeKTpHUUecKoro Mois Mo MepeMeLIeHuro 3apaaa. L{upkymsainus BeKTopa HalupsbkeHHOCTH. [loTeHnnansHbIH XapakTep
3NIEKTPOCTaTHYECKOro nos. [ToTeHuan aneKTpUYECcKoro nos. DKBUMNOTEHIUANbHbIE MOBEPXHOCTH. CBsI3b MOTEHIHANA C
HaNpsDKEHHOCTBIO MOJIA. DJIEKTPUYECKOE N0JIE B JUANEKTPUKaX. TUIIBI IUAIEKTPUKOB. Buabl nonspuszanuu. Bekrop nongpusanuu.
IIpoBOIHHKH B IEKTPOCTATUUECKOM IOJIE. DIIEKTPOEMKOCTb IpoBOAHNKA. KoHAeHcaTOPhI 1 X BUAbL. DopMyrna MI0CKOro
KoHzeHcaTopa. CriocoObl COeTMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus deKTpocTaTudeckoro most. O0bEMHas MIOTHOCTh
SHEPTHH.

Tema 3.2. DnekTpoauHaMuKa

IocTosHHEIN 2nekTpuueckuit TOK. Bunbl Hocutenei 3apsaa B pa3nuuHbix cpefax. Cuna Toka. Bexrop mrorHocTr Toka. 3/1C
UCTOYHMKA ToKa. 3akoH OMa /1151 yqacTKa U noaHoi nenu. ConpoTuBieHne U IPOBOJUMOCTb IPOBOJIHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT cONpoTUBICHUH NPU Pa3IUYHBIX BUAX COCAUHEHHM.

PaboTa 1 MOITHOCTE 3MMeKTpHUecKoro Toka. 3akoH Jxoynsa-Jlenma. [Ipasmna Kupxroga n npuMeHeHne UX K pacdeTy
Pa3BETBIEHHBIX Lieneil.

Paznien 4. DnekrpomarHeTusm

Tema 4.1 MaraurocTaTika

MarnuTHoe none. MHayKkiys MarHuTHOTO 1oiisi. CUnoBble IMHUK MAarHUTHOTO T0JIsI, €r0 BUXPEBOil XxapakTep. 3akoH AMmepa 1
CHWJIBI, IEHCTBYIONIEH Ha IPOBOIHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MarautHoM mode. [IpuHnun paboTs! anekTpoasurarens. 3akoH buo-Casapa-Jlamaca u ero mpuMeHeHHE K pacdeTy MarHUTHBIX
noJeu (mpsIMOro M KPYyroBOro TOKOB).

Cuutbl B3aMMOJEHCTBHUS NapaIeibHbIX TOKOB. 3aKoHbI AMIepa. JIBHKEeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuust Bektopa H u B. 3akon noiHoro Toka. MarautHoe mose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosst B. Ilotok Bekropa B yepes conenouns.

Tema 4.2. MaruutHas unaykius. Teopus MakcBenna At S1€KTPOMAarHUTHOTO TOJIs

PaGoTa o mepeMenieHuo MPOBOTHIKA M KOHTYpPA C TOKOM B MAarHUTHOM TOJIe. DJEeKTpOMarHuTHas HHAyKnus. 3akoH Dapaznes u
€ro BBIBOJ U3 3aKOHA coxpaHeHus sHeprui. Ilpasuio Jlenna. SIBnenue camounaykuuu. MHaykTUBHOCTD KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas nHIyKIus.

MaruurHoe nose B BemecTse. THITBI MarHeTHKOB (JiMa-, apa- 1 peppoMarHeTHKN), UX ¢pusndeckas mpupoaa. HamarHudeHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopun MakcBeiuia. Tok cMelieHus. YpaBHeHus: MakcBemia B UHTEIpalbHOM
thopme.

ITonsiTue o nepeMeHHOM Toke. OMHYECKOE, peaKTHBHOE (EMKOCTHOE ¥ MUHAYKTUBHOE) M MOIHOE CONPOTHUBIEHHS LETTH EPEMEHHOTO
Toka. 3akoH OMa Juid ey IePEMEHHOr0 TOKa. MOIIHOCTb, BbIJENIsieMasl B LIENH IIEPEMEHHOTO TOKA.

OneKkTpoMarHUTHBIC Kosiebanus. ["apMOHIYECKHe, 3aTyXaloIIie 1 BEIHYKACHHbIEe KoaeOanus. [IoHsTHE 0 pe3oHaHce.
OneKTpOMarHUTHBIC BOJIHBI U UX cBoiicTBa. IlIkana aneKTpOMarHUTHBIX BOJH.

Pasnen 5. Ontuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI F€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesn npenomieHus. Mx dusuyeckuii cMbici.
SIBneHue MONMHOTO BHYTpeHHETo oTpaxkeHns. CBetoBoabl. Coeprueckne 3epkana. @opmyna 3epkana. [Toctpoerne n300pakeHHH.
Tonxkwue nun3sl. @opmyna muH3BL. [TocTpoeHne H300paxeHHH.

BounHoBast anekTpoMarHuTHas Mpupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Bpems u anuHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepennus ceera. MeTtons! HabmoneHus nHTepdepenin ceera. Pacuer
uaTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TOJNIMIMHEI X PaBHOTO HAKJIOHA.
Konpua Hetotona. IIpuMenenne nHTepEpeHINN B HAyKe U TeXHHKE.

Judpaxius ceta. [punmmn INolirenca-®Openensa. Meton 300 @penens. Judpakuus OpeHens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakmust Ha npocTpaHcTBeHHOH penretke. @opmyna Bynbega-bparra. Pertrenorpadgudeckoe ucciiefopaHue CTpyKTyphI
kpuctamioB. [TonsTre o ronorpadum.

Ionspuzanus ceera. EcrecTBeHHBIN U MONSPU30BaHHBIH cBeT. 3akoH Maitoca. [Tonspuzaius cBeTa npyu OTPaKeHUU U
NpEeIOMJIEHUH Ha TPaHHLE JBYX IUANIEKTPUKOB. 3akoH bprocrepa. JBoiiHoe mydyenpenomiuenue. IIpusma Hukomnst. Ionsponas n
HOJISIPU3aLUOHHBIE IPU3MBI.

HckyccrBenHas ontudeckas aHu3oTponus. Dddextst Keppa u @apages. OnTudecku akTHBHBIE BelecTsa. Jluciepcus cBeTa.
DneMeHTBI NIEKTPOHHOM Teopuu auctiepcun ceeta. [lornomenue (abcopouus) ceera. 3akoH byrepa.

Tema 5.2. KBanToBas ontuka

TemnoBoe U3ITydeHNE U €T0 XapaKTePUCTUKH. AGCOIIOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpmana.
Pacnipenenenue sHepruu B crieKTpe abCOIIOTHO YepHOro Tema. 3akoH cMemeHust Buna. ®opmyna Penes-Jxunca.




SBnenune poroaddexra. Brennuii poroaddekt u ero 3akonsl. PoTOHEBL. YpaBHEeHHE DUHINTENHHA AT BHENTHETO (hoTodddeKTa.
Macca n ummnynsc ¢potona. Jlasinenue ceera. Onbitel JIebenena. Jlasepsl, mpuHIMI JeHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Pa3nmen 6. ATomHas u siaepHast Gu3NKa

Tema 6.1. CtpoeHue aroma

Monenu atromoB Tomricona n Pesepdopna. OMnupuueckne 3akOHOMEPHOCTH B CHIEKTpaXx UCITYCKAaHHS U ITOTJIOIICHHUSI aTOMOB.
®dopmyna Punbepra. JIuneidarsiii ciekTp aroma Bojopoaa. OCHOBHBIE CEPUU CIIEKTPATBHBIX JTHHHM.

Bounna JIyn ne bpoitns. OnsiTHOe 000CHOBaHNE KOPIYCKYISIPHO-BOTHOBOTO dyann3Ma CBOMCTB BemiecTBa. COOTHOLICHUS
HeonpezeneHHocTel ['eli3enbepra Kak NposiBIeHUE KOPITyCKY/ISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cMeici. YpaBHeHue llIpénunrepa s craliioHapHbIX COCTOSHUI.

Iocrynater bopa. BopoBckas Teopust aroMa BOIOPOAa M BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOpPO/ia B KBAHTOBON MEXaHHKE.
KsanToBeie uncna. CrivH snekTpoHa. CrimHoBoe kBaHToBoe yrcio. [Ipunnun [Taynu. Pacnpenenenre 371eKTPOHOB MO COCTOSIHUSIM.
Tema 6.2. SinepHas ¢pusnka

PerrtreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomenne, CIORTaHHOE U BRIHYXICHHOE M3MydeHne. [loHsTne 06 onTHaecKkux
KBaHTOBBIX FeHepaTopax (ITazepax). Pasmep, coctas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsioBoe uucia. JleeKt Maccsl 1
SHEpPTHs CBS3U SApa.

B3auMoneiicTBue HyKJIOHOB U MIOHSTHE O CBOMCTBAX U IPUPOJE SAEPHBIX cuil. Mozenu sapa. PaanoakTuBHOE U3ITydEHHE U €TI0
BUJIBL. 3aKOH PAJHOAKTUBHOTO Paclana. 3aKOHOMEPHOCTH U IIPOHCXOXKACHHE anb(a, OeTa - ¥ rTaMMa-H3IydeHUs aTOMHBIX Sep.
[ToHsATHE O SIAEPHBIX PEAKLUSIX U UX OCHOBHBIX THIAX. VICKycCTBeHHas panOaKTHBHOCTG. JleneHue Tsokenslx saaep. LlemHas
peakuus nenenus. [lonsTue o suepHoi sHepreTuke. Peakuns cuHTe3a aTOMHBIX siiep. [IpobiieMa ynpasiseMbIX TEpMOSICPHBIX
peakmuii. DeMeHTapHbIe YacTHIbL. VX Kiaccupukanms.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosnHenue u 3amuTa 1a00paTopHbIX padoT
BrInosHeHHE caMOCTOSTENBHBIX paboT

3auer

OK3ameH

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

OIIK-2: CiocobeH mpUMEeHSTh eCTECTBeHHOHAYYHbIE M OOIICHHKEHEPHbIC 3HAHNS, aHATUTHYECKNIE METO/IBI B ITPO(ECCHOHANBHOM
JeSATeIbHOCTU

2 cemecTp

OTKpBITEIE BOIIPOCEHI

Bompoc Nel

OOBsicHUTE, TOYEMY ITPH IBIDKCHUH KOpaOiIs BOSHUKAIOT KoIeOaHus kKopiyca. Kakue BHemHIE 1 BHYTpeHHHE (paKTOPEI MOTYT
BIIMATH HAa aMIUIATY/Ly M 9aCTOTY 3THX KojieOaHMit?

OrtserT:

Konebanust kopiryca kopaGiisi BOSHUKAIOT U3-32 BO3JCHCTBHS BHEIIIHUX CHJI, TAKUX KaK MOPCKHUE BOJIHBI, BETEP U TCUCHHS.
BuyTpennue GakTopsl, BKIIOYas KOHCTPYKINIO KOPITyca, pacipeieNeHne Harpy3KH 1 paboTy MEXaHH3MOB, TaK)Ke HTPAfOT POJIb.
BHemHe cuiIbl 3aCTaBISAIOT KOPabiIb KoIe0aThCs B BEPTUKAILHOM U TOPU30HTAIBHOM HAIIPABICHUAX, YTO CO3AAeT AUHAMUYECKHE
Harpysku. AMIUIUTY/IA U 4acTOTa KoJeOaHUH 3aBUCAT OT pasMepa U (opMbl KOPaOdJIst, TIIyOHMHBI MOPSI, TOTOHBIX YCIOBUH 1
COCTOSIHHUS BOJTHOH ITOBEPXHOCTH.

Bonpoc Ne2

OOBsIcHUTE, KaK OCYILECTBIIETCS YIIPABIECHHE CyHOM B YCIOBUAX OTPAaHUYEHHON BUAMMOCTH. Kakue TeXHONIOruu 1 HHCTPYMEHTBI
MPUMEHSIOTCS JUIs 00ecTIiedeH st 0e30ITaCHOCTH TUTaBaHUs ?

Otser:

YnpasneHue CyIHOM B YCIOBHUSIX OTPaHMUYEHHON BUAUMOCTHU TpeOyeT UCIONIb30BaHHs CIEIUalbHBIX HABUTALMOHHBIX
MHCTPYMCHTOB M TeXHOJIOTHH. Panap mo3Bosnser 0OHapyKUBaTh NPETIATCTBHA U IPYTHE CYIa, IXOIOTHl 00SCIICYNBAIOT ONPEICICHHUC
riryOuHS! 1 penbeda nHa, a GPS-crcTeMbl IpeocTaBIsIOT TOYHYIO HH()OPMAITIIO O MECTOMONIOKEHAH. ABTOMAaTH3NPOBAHHEIC
CHCTEMBI yIpaBICHHUS TOMOTAOT MOJAEPAKUBATh KypC U H30eraTb CTONIKHOBEHUH. Bee 3Tu cpeicTBa MOBBIMIAIOT 6€3011aCHOCTh
TUIaBaHUS 1 MUHUMHU3HPYIOT PUCKH aBAPUHHBIX CUTYaILHH.

BaKpLITI)IC BOIIPOCHI ¢ OAHUM NPABUJIBHBIM OTBETOM

Bomnpoc Ne3

Kaxoii 3akoH onMchIBaeT JBMKEHHE TeJa O] BO3ACUCTBUEM BHEIIHEH CHUIIbI?
a) 3aKOH BCEMUPHOTO TSATOTEHUS

b) Bropoii 3akon HeroToHa

¢) Tperwuit 3akoH HetoToHa

d) 3axoH coxpaHeHHS SHEPIUU

TIpaBunbHeIil oTBET: b) BTopoii 3akon HetoToHa




Bompoc Ned4

Kaxoit mprbop ucnonbiyeTcs Uit I3MEpeHHst CKOPOCTH 3ByKa B Boje?
a) l'maponokarop

b) Oxonot

¢) Conorpad

d) laTunk naBiueHus

IIpaBunbHEIi oTBeT: a) ['Maponokarop

3aKpBITBIe BOITPOCHI C HECKOJIbKMUMU MTPABUJIbHBIMU OTBECTAMHU

Bompoc Ne5

Kaxwue ¢pakTopsl BIUAIOT Ha CTaOMIBHOCTE CyIHA Ha BoJie?
a) ®opma kopiryca

b) Pacipenenenue rpy3os

¢) Bricora HanBogHOTO OGOpTa

d) I'mybuna ocaaku

IIpaBuibHBIE OTBETHL: @, b, ¢, d

Bompoc Ne6

Kakwue ycTpoicTBa UCTIONB3YIOTCS TSl U3MEPEHUS MapaMeTPOB MOPCKOU Cpebl?
a) TepmomeTpsl

b) Jartunku conéHOCTH

c) PIIC

d) CniyTHUKOBBIE IPUEMHUKI

IIpaBusibHbBIE OTBETHL: @, b, ¢, d

BOHpOCI)I Ha YCTAaHOBJICHUC MOCJICAOBATCIBHOCTH

Bompoc Ne7

YcraHOBHTE MPABHIIBHYIO ITOCTIEOBATEIFHOCTD 3TANOB ABM)KEHHS CYJJHA B IITOPMOBBIX YCIIOBHSX:
1. OneHka NOrOJHBIX YCIOBUI.

2. [Ipunstie mep no obecreueHHIo 6e30MaCHOCTH dKHIAXa U rpysa.

3. VYcraHoBKa MapyCHOrO BOOPYKEHHUSI MM BKIIOYEHHE JABUTaTEICH.

4. HabGmionenne 3a N3MEHEHHSMH TOTOJIBI.

IIpaBusbpHas OCHENOBATENBHOCTE: | — 3 — 2 — 4

Bomnpoc Ne§

YcTaHOBHTE NOCIEAOBATEIFHOCTD STANIOB IIPOBEICHNS MAHEBPOB IS IIBAPTOBKHU CY/IHA!
I. Br16op mMecTa CTOSHKH.

2. IMoaroroBka 00OpynOBaHHs U KOMaHJBI.

3. [Moaxon x mpuyaiy.

4. BeinonHenye MBapTOBOYHBIX ONEPALUil.

[IpaBuiibHas IOCTIENOBATENBHOCTD: | — 2 — 3 — 4

Bormnpoce! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YCcTaHOBHTE COOTBETCTBHE MEX/Ty TUITAMH BOJH M UX XapaKTePHCTHKAMH:

Tun BoIHBI XapaKkTepucTuKa

a) ITonepeunsie 1) Konebanus gyacTull NepneHAUKYISPHO HAMpPaBIEHUIO PACIPOCTPaHEHMs
b) IIpomonsHEIe 2) Konebanusi 9acTUIl BAOJIH HAPABICHUS PACIPOCTPAHEHHS
c¢) Crostane 3) O6pa3yroTcst IpHU HATOKEHUH JBYX BCTPEYHBIX BOIH

d) Yopyrue 4) Ilepenatot sHepruro 0e3 mepeHoca BelecTBa

ITpaBuIBHOE COOTBETCTBHUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXIY (PU3MUCCKUMH BEIMYMHAMH U HX SAMHHUIAMU H3MepeHHsT B MexXTyHapOIHON CHCTEME eANHHMI
(CH):

®duznyeckas BeJIMYMHA Enununa uzmepeHus

a) Cwia 1) HeroToH

b) Pabora 2) Ixoynb

¢) MomHocTb 3) Barr

d) DOueprus 4) xoynb




IIpaBunbHOE COOTBETCTBUE:
a)— 1)

b) —2)

¢) —3)

d)—4)

3 cemectp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OOBsicHUTE, KaK MOJIIPU3ALMS CBETa IPUMEHSIETCS B CYJJOXOCTBE, 0COOCHHO B YCIOBUSX IUIOXO0i BuauMocTH. Kakue
MPEUMYIIECTBA AaET MCIOIB30BAHUE MOAPU3ALUOHHBIX (QUIBTPOB?

OrtBeT:

Tonsipusanus cBeTa UCMOIB3YETCS A1 YMEHBIICHUS OJIMKOB U YIy4IIEHUS] BUANMOCTH B YCIOBHSIX SIPKOI COTHEUHON 3aCBETKU WU
OTPaKEHHOTO CBETA OT BOJIBL. [10JIApH3aTOPHI MPOIYCKAIOT CBET TOJIBKO OJJHOTO HAIIPABJICHUS, OJIOKUPYS OCTAIbHBIE, YTO CHUXKAET
WHTCHCUBHOCTH OJIUKOB. DTO 0COOSHHO ITOJIC3HO JIJIT MOPSIKOB, IMO3BOJISIS BUJETh 00BEKTHI HAa TOPHU30OHTE WIIH B BOJIe Ooiee YETKO.
TTonsipu3aTopsl TaKKe MOMOTAIOT PA3UYaTh IBETA U KOHTPACTHOCTh OOBEKTOB, YydIIasi 00Iee BOCIPUAITHE OKPYKaIOIIeH
00CTaHOBKH.

Bonpoc Ne2

OOBsicHUTE, KaK IPOUCXOINT JeNICHUE AAep ypaHa B sAepHBIX peakTopax. Kakue Mepsl IpUHUMAIOTCS I KOHTPOJIS [IETHOH
peakLuy U MPeAOTBPAIIECHHs aBapUIHBIX CUTYaLHH?

Ortsert:

Jlenenue sipep ypaHa IPOUCXOAUT ITyTEM 3aXBaTa HCHTPOHOB AAPaMH ypaHa-235, 4T0O MPUBOAMT K UX PacIICIUICHHIO Ha aBa Ooiee
NETKUX sApa U BEICBOOOMKICHUIO SHEPTUU. B pe3ynbraTe peakunu Takke BBIIEISIOTCS HOBbIe HEHTPOHBI, CTIOCOOHBIE BBI3BAThH
JanpHelee fenenue. 1 KOHTpost HEeHOW peakuy NCTIONB3YIOTCS YIPABIISIONINE CTEPXKHH, ITOTJIOMAIONINE N30BITOK
HEWTPOHOB, a TAKXKE CHCTEMBI OXJIAXKACHHS, IPEIOTBPALIAIOIINE IIEPETrpeB peakTopa. J[omoTHNTeIbHEIE MEephl 0€30ITaCHOCTH
BKJTIOYAIOT pe3epPBHbIC HCTOYHUKH ICKTPOIMHUTAHUS U 3AIUTHBIC Oaphepsl IS CACPKUBAHUS PATHOAKTUBHBIX BEIIECTB.

3aKpBITBIC BOITPOCHI C OAHUM IIPaBUJIIBHBIM OTBETOM

Bompoc Ne3

Kakoii Tun usnmydenus o0pasyeTcst Ipy aHHUTWISLIAH apbl 3JIEKTPOH-NO3UTPOH?
a) Anbda-usnydenne

b) bera-uzmyuenue

c¢) l'amma-uzmydeHue

d) UudpakpacHoe n3irydeHne

IIpaBunbHENA OTBET: ¢) ["aMma-u3rydeHne

Bompoc No4

Kaxoii MeTon ucrionbp3yercst s ONpeAeeHus CTPYKTYpbl KPUCTAILIOB?
a) PentrenoBckas qudpakius

b) DnekTpoHHAs MUKPOCKOTIHS

¢) Macc-criekrpoMeTpust

d) Kanopumerpus

IIpaBusbHbIA 0TBET: a) PeHTreHOBCKas nudpakuus

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPAaBUIIbHBIMU OTBETAMU

Bormpoc Ne5

Kaxwe MeTopI HCTIONB3YIOTCS U OOHAPYKEHHS PaIHOaKTHBHBIX HCTOYHUKOB?
a) l'ammMa-criekTpomeTpus

b) JleTekTopbl HOHU3UPYIOIIETO H3ITyIeHUS

¢) PertrenoduryopeciieHTHBIN aHaIN3

d) DnexkTpoHHass MUKPOCKOTIHS

IIpaBunbHBIE OTBETEHL: a, b

Bonpoc Ne6

Kaxkxue npuOops! HCIIONIB3YIOTCS TSI HCCIEIOBAHUS ONTHYECKUX CBOICTB MaTepHanoB?
a) CniektpooTomeTp

b) [Monsipumerp

¢) Peppakromerp

d) Kanu6parop

ITpaBunbHBIE OTBETHL: a, b, €

BOHpOCBI Ha YCTAaHOBJICHUC MOCIIEAOBATCILHOCTH




Bonpoc Ne7
YcraHOBHUTE MPaBUIIBHYIO MOCIIEIOBATEIBHOCTD STAIIOB IPOIIecca sEpPHOTO0 CHHTE3a:

1. OO0pa3oBaHue Tenusl.

2. CoennHeHne IByX aTOMOB BOAOPOJA.
3. BricBOOOXKIEHNE DHEPTHH.

4. dopMupoBaHHEe HOBOM MaTepuH.

IIpaBunbHas nocnenoBaTeNbHOCTh: 2 -4 — 1 — 3

Bompoc Ne§

YcTaHOBHTE MPaBIIIBHYIO TIOCIIEI0BATEIBHOCTD IAr0B IPH MIPOBEACHIH KCIIEPHMEHTA 110 MHTEP(EPSHIINH CBETA:
1. Habmonenue u perucrpanus HHTEp(HEpEeHINOHHON KapTHHEL

2. YcTaHOBKa MCTOYHHMKA KOTEPEHTHOT'O CBETA.

3. VYcraHOBKa 3KpaHa I HaOMoAeHNsT HHTepdepeHIN.

4. PerymipoBanne paccTOSHUS MEXTYy HCTOYHHKOM CBETa M SKPAHOM.

IIpaBuibHas oCIeqOBATENBHOCTD: 2 — 4 — 3 — 1
Bompockl Ha ycTaHOBJIEHHE COOTBETCTBHSI

Bonpoc Ne9

VY CTaHOBHTE COOTBETCTBHE MEXIY (DPU3MUCCKUMH SIBICHHAMH U X IPUMEHCHHUEM B TEXHHKE:
DuznyecKoe SBICHHUE IIpumeHeHne B TEXHUKE

a) ®oroadpdext 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlaszepbl

¢) MarautHoe monie  3) Kommacs!

d) DnexTpoMarHUTHAS WHIYKITUS 4) T'eneparys IE€KTPOSHEPTHH

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d)—4)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBHE MEXY (PU3NUECKUMU SABIEHHSIMH B ONTHKE U UX OMHCAHUEM:
Ddusnyeckoe sBIEHHE Onucanne

a) Mudpaxmmst 1) PaznoxeHne cBeTa Ha CIEKTpPAIbHBIC [IBETA

b) IIpenomnenne 2) N3rubanue cBETOBBIX BOJH MPU MPOXOXKACHUU depe3 Mperpamy
c¢) ducnepcus 3) V3MeHeHue HamlpaBleHUs CBETA NPH TEPEXoje U3 OTHOW cpelsl B APYTYIO

d) Natepdepenums  4) IlepekpriTHe CBETOBBIX BOJH, NMIPUBOISIICE K YCHICHHIO FIIH OCITAa0JICHUIO HHTEHCHBHOCTH CBETa
IIpaBunabHOE COOTBETCTBUE:

a) — 2)

b) — 3)

¢)— 1)

d)—4)

OIIK-3: CriocoOeH mpoBOIUTE H3MEPEHHS M HaOMI0AeH!s, 00padaThIBaTh U MPEACTABISATH SKCIIEPUMEHTAIIBHEIC TaHHEIC

2 cemecTp

OTKpBITBIE BOIPOCHI

Bompoc Nel

OrnmmmTe nporece u3MepeHns KodpduImenTa TpeHus CKOIBKEHUS MEKITY AByMs OBEpXHOCTIMHU. Kakie mapaMeTpsl HEOOX0AUMO
KOHTPOJHPOBATh P MPOBEACHUHU 3KCIIEPUMEHTA?

OrtserT:

s m3mepenns kodddummenTa TpeHHs. CKOITBXESHUS MEXKTY IBYMsI TOBEPXHOCTSIMU OOBIYHO MCITONB3YETCS METOJT HAKIIOHA
wiockocTi. OMH 13 00BEKTOB ITOMEIIAeTCsl Ha HAKIIOHHYIO IIOCKOCTh, U IIOCTETIEHHO YBEJIMYUBACTCS YO HAKJIOHA 1O MOMEHTa
Hayaia ckoibxeHus. KoaduiueHTt TpeHns pacCYMTHIBASTCS KaK TaHI'€HC YIila HAKJIOHA. Ba)KHO KOHTPOJIMPOBATH YUCTOTY
HOBEPXHOCTEH, PABHOMEPHOCTB NPWJIOKEHHS] HArPy3KH U OTCYTCTBHE BUOpALINiL.

Bomnpoc 2:

OOBsicHUTE, KaK H3MEPUTH CKOPOCTB PAacIIPOCTPAaHEHHUs 3ByKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKHe
(haKkTOPBI HYXKHO YYUTHIBATH?

Ortser:

CKOpOCTh PaCIIpOCTPAHEHHUS 3BYKOBBIX BOJIH B CPE/Ie H3MEPSETCS C IOMOIIBI0 METOIOB, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
HPOXOXKJICHHUSI 3BYKOBOH BOJIHBI MEX/Y ABYMsI TOUKaMH. VICIIONB3yIOTCS yIbTPa3ByKOBbIE JATYMKU MIIM MUKPO(QOHBL. BaxkHO
YUUTBIBATh TEMIIEPATYPY CPE/bl, BIAXXHOCTD M HAINYHUE TPEHSTCTBUN, KOTOPbIE MOTYT HMOBJIMATH HA PACIPOCTPAHEHHE 3BYKA.

3aKphIThIE BOMIPOCHI C OTHUM MIPABUIBHBIM OTBETOM
Bompoc Ne3

Kaxoli 3aK0H ONMChIBAET ABMXKEHHE TEJIa MO BO3ACHCTBUEM BHENTHEN CHIIBI?
a) 3aKOH BCEMUPHOTO TATOTEHUS




b) Bropoii 3akon HeroToHa

¢) Tperuii 3akon HeroToHa

d) 3akoH coxpaHeHHs SHEPTUH

IIpaBunsHsNi oTBeT: b) Bropoii 3akon HelotoHa

Bompoc No4

Kaxkoit mpubop uconap3yercs A H3MEepeHUs] CKOPOCTH 3BYKa B Bojie?
a) l'uaponoxarop

b) Oxom0T

¢) Conorpad

d) MaTunk naBiueHus

IIpaBusbHbI 0TBET: a) ['UaponokaTop

3aKpI)ITI)Ie BOIIPOCHI C HECKOJIBKUMU ITPAaBUIIbHBIMU OTBETAMU

Bormpoc Ne5

Kaxwe ¢axTops! BIUAIOT Ha cTaOMIBHOCTE CyIHA Ha BoJie?
a) @opma Koprmyca

b) Pacripenenenue rpy3os

c) Beicora HagBoxHOTO OOpTa

d) I'mybuna ocaaku

IIpaBusbHBIE OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue mpuOopbl HCIOJIB3YIOTCS TS K3MEPEHHSI MarHUTHOTO TOJIst?
a) Kommac

b) Marautomerp

c¢) laneBaHOMETp

d) Kartymika nHIyKTUBHOCTH

ITpaBunbHbIe OTBETHI: b, d

BOHpOCBI Ha YCTAaHOBJICHHC MTOCIIEAOBATCIBHOCTH

Bompoc No7

YcTaHoBUTE NPaBUIBHYIO [IOCIIEI0BATEIBHOCTD IAT0OB IIPU IPOBEJCHUN 3KCIIEPUMEHTA 110 U3MEPEHHIO CKOPOCTH 3BYKa B BO3/yXE:
1. IMoaxmroueHne MUKPO(GOHOB K PETUCTPHPYIOLUIEMY YCTPOHCTRY.

2. H3mepeHne BpeMEHHU MPOXOKACHUS 3BYKa MEXKy MUKPO(OHAMH.

3. Pacuer ckopocTy 3ByKa 10 M3BECTHBIM PACCTOSHUSIM U BPEMEHU.

4. Hacrpoiika paccTosHHIT MEXITy MHUKPO(OHAMH.

IIpaBusbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHoBUTE NOCIIEA0BATEIBHOCTD 11Ar0B IPH HACTPOUKE JIA3EPHOTO JAIbHOMEDA ISl U3MEPEHUS PACCTOSIHUSA:
1. Hacrtpoiika npueMHuka cursana.

2. [NonkaroueHre UCTOUHUKA MUTAHUS.

3. Hactpolika nepenatomero nasepa.

4. Wzmepenue paccTosHUSL.

[IpaBuiibHas OCIENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKUMH SABICHHSIMH U IPHOOPAMH, HCIONB3yeMBIMHU JUIS UX U3yICHUS:
DusnuecKoe SBICHUE IIpubop

a) OnekrpuuectBo 1) Amnepmerp

b) Marretnsm 2) Kommac

¢) Onrrueckue 3pdexTs 3) Cnektpomerp
d) PagnoaktuBHOCTh 4) I'elirepoBCcKHii CUETUHK
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bormpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXY (PH3HMUCCKIMHU BETMYMHAMH U HX SIHHATIAMH U3MEpEHUs B MEeKIyHAPOIHOW CUCTEME CIHUIT
(CN):

dusnyeckad BeIuUnHA Enununa uzmepenus




a) Cuna 1) Heroton

b) Pabora 2) Ixoymanb

¢) MomHocTts 3) Barr

d) DOueprus 4) xoynb
IIpaBunbHOE COOTBETCTBUE:
a)— 1)

b) —2)

¢)—3)

d)—4)

3 cemectp

OTKpBITBIE BOIPOCHI

Bonpoc Nel

OO0BbsicHHUTE, KaK IPOUCXOIUT MPETOMIIEHHE CBETa HAa TPaHUIle ABYX CpPell C pa3HBIMU MOKa3aTesiMu mpenomiieHus. Kakue dakropsr
BIIUSIIOT HA YroJl MpeJoMIICHHs?

OrtBeT:

IIpenoMieHne cBeTa MPOUCXOIUT, KOTIA CBET MEPEXOAUT U3 OJHOU CPEAbl B APYTYIO C pa3IMYHBIM ITOKA3aTeNIeM MIPETOMIICHUSL.
Yron npenomiieHus ONpeaenseTcs] OTHOIIEHHEM CUHYCOB YITIOB MaJleHHsI U MpeJIOMIIeHHs, coraacHo 3akoHy Crema-/lexapra. Ha
YroJI IPEJIOMJICHUS BIUSIOT MOKA3aTe M MPETOMIICHHsI 00EUX Cpejl, YroJl TaJIcHHs CBETa U JTMHA BOJIHBI CBETA.

Bompoc Ne2

OObsicHUTE, KaK MPoUcXoauT GpoTodddeKT 1 kakue GakTopbl BIUSIOT Ha €ro MHTEHCUBHOCTB. Kakue marepuaisl Haubolee
apdexTrBHO HTEMOHCTPUPYIOT HoTOIDPEKT?

Ortser:

DoTo3¢PeKT — 3TO SABICHUE, TPU KOTOPOM CBET BHIOMBAET DJEKTPOHBI U3 TIOBEPXHOCTH MaTepuaia. THTeHCuBHOCTE GoTodddexTa
3aBHCHUT OT YaCTOTHI CBETA, €0 MHTCHCUBHOCTH M CBOWCTB MaTepHuaia. MaTtepualbl ¢ HU3KOH paboTOil BBIXO/IA SJIEKTPOHA, TAKUE
KaK [IeTI0YHbIe MeTaJUThI, Hanbosee 23pPEeKTUBHO MPOSBISIOT POTOIPPEKT.

3aKpLITLIe BOITPOCHI C OTHUM IIPpaBUJIBHBIM OTBETOM

Bonpoc Ne3

Kaxkoit npubop ucnonab3yercst A1 U3MEPEHUS JUIMHBI BOJIHBI CBeTa?
a) Cnexrpomerp

b) ®oromerp

c) Hurepdepomerp

d) Mukpockon

IMpaBuibHEIT 0TBET: @) CIIeKTpOMETp

Bonpoc Ne4

Kakoii aieMeHT reproideckoi Tabiiibl UMeeT HauOoblee KOINIecTBO POTOHOB B Aape?
a) Ypau

b) Ilnyronnit

¢) Panuit

d) Kamngopanit

IIpaBunbHEIA OTBET: a) YpaH

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU MTPAaBUJIbHBIMU OTBECTaAMHU

Bonpoc Ne5

Kakune MeToabl HCHIONIB3YIOTCS JUTsl OOHAPYKEHUS PAMOAKTUBHBIX UCTOYHHKOB?
a) 'amma-criekTpomerpus

b) JleTeKTopbI HOHU3UPYIOWIETO H3IYICHUS

¢) PentrenoduryopeceHTHbII aHaIn3

d) DrnekTpoHHass MUKPOCKOTHUS

[IpaBubHEBIE OTBETHL: a, b

Bompoc Ne6

Kaxwue mprOOopbI HCIIOIB3YFOTCS ISl HCCIICA0BaHMSI ONITHYECKUX CBOMCTB MaTepruaioB?
a) CnextpodoTomerp

b) [Monspumerp

¢) Peppakromerp

d) Kamubparop

[IpaBusIbHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUC ITOCJICA0OBATCIBHOCTH

Bomnpoc Ne7




YcranoBure MPpaBUJIbHYIO TOCICAOBATCIILHOCTD OTAIIOB MPOLECCa AACPHOI'O CUHTE3a:

5. O6pazoBaHue remnus.

6. CoenuHEHNE BYX aTOMOB BOIOpOJA.
7. BrIicBOOOXKICHUE PHEPTHU.

8. dopMHpOBaHHE HOBOI MaTepHH.

[IpaBuiibHas ocne0BaTeNIbHOCTh: 2 — 4 — 1 — 3

Bompoc Ne§

YcraHoBHUTE MPaBWIIBHYIO MTOCIIEIOBATEIBHOCTD [IAr0B IPH IPOBEACHUU SKCIIEPUMEHTA 110 HHTEp(EPEHIIMH CBETa:
5. HaGmonenue u perucrpanus nHTEpHEpEeHINOHHON KapTHHEL

6. VYcTaHOBKa UCTOYHMKA KOTE€PEHTHOI'O CBETA.

7. VYcraHoBKa dKpaHa sl HabIroAeHUs] HHTepEPEHIIHN.

8. PerynupoBaHue paccTOsHUSL MEXAY UCTOUHMKOM CBETa U SKPAaHOM.

IIpaBuibHas NOCNEN0BATENBHOCTE: 2 — 4 — 3 — 1
Bormnpocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXIY (PU3NUCCKIMU SIBJICHUSIMHU U UX IPUMCHCHHEM B TEXHHUKE:
duznveckoe SBICHHE [IpumeHeHHEe B TEXHUKE

a) ®oroaddexr 1) Comueunsie OaTapen

b) SAnepusiit cunte3 2) Jlazepst

¢) Marnuthnoe none 3) Kommacer

d) DnexTpoMarHuTHAS WHIYKITUS 4) TeHeparys IEKTPOSHEPTHH

IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bomnpoc Nel0

YCcTaHOBHUTE COOTBETCTBHE MEXY (PU3NUECKIMH SBICHHSIMH B ONTHKE U UX OMHCAHUCM:
DusnuecKoe SBICHUE Onucanue

a) Judpaxuns 1) PasznoskeHne cBeTa Ha CIEKTpallbHbBIEC 1IBETA

b) [penomenue 2) W3rubanne cBETOBBIX BOJH IMPH MPOXOXKICHUH Yepe3 Mperpay
¢) ducnepcus 3) U3MeHeHne HalpaBlIeHUs CBETa IPH IEPEXOje U3 OTHOH Cpeasl B APYTYIO

d) Unrepdepennuss  4) IlepexpbiTe CBETOBBIX BOJH, NPUBOJSIIEE K YCHICHUIO WM OCJIa0JICHUIO MHTEHCUBHOCTH CBETa
[IpaBunbHOE COOTBETCTBUE:

a) —2)

b) — 3)

c)—1)

d)—4)

6.4. MeTroaquueckue MaTepHaJibl, ONpele/soniie Npoue1yphbl OlleHUBaHUSA

MeTtoauka oIeHKH JIabopaTOPHBIX paboT

CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta00paTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrPaMMON TUCIIUTIIHHEL
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIBHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MPUBCACHHBIX B KOHIIC Ka)l()lOfI pa60T1)1 B J'Ia60paTOpHOM MPAKTUKYMC, a TAK)XKXC BBIIIOJTHCHUS TECCTOBBIX SaZ[aHI/Iﬁ 10 TEMEC
paboThI HA YCMOTPEHHE MPEoiaBaTesei.

Meroauka 3a4eTa 1o JUCIHUIUIAHE
3a4eT Mo AMCIUILTHHE BBICTABISETCS IO PE3yAbTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTa B TEUSHHE CEMECTpA.

MeTtonuka OLEHKH 3K3aMeHa 110 JUCLHUILIMHE

Teoperndeckast 4acTh 3K3aMEHa 110 AUCLIUIUINHE NMPEACTABISIET COO0H KOMIIIEKC BOIPOCOB HA YCBOSHNE MPOHIEHHOTO MaTepuaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoil yacTu oOydaromuiics, Ui KaKa0ro 3a1aHus, GopMyIHpyeT NPaBUIIbHBIE C €70 TOYKH 3PEHUS OTBETHI.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3afaHue
CUYHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh 2K3aMeHa 10 JUCLUILUIMHE NIPEACTABIIET 3a1a4l, HAIPaBICHHbIE HA BBIBIECHUE BO3MOXXHOCTU IIPAKTUYECKOTO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUYECKOr0 pasiena.

OK3aMEH BBICTABISIETCA C YUETOM PE3YJIBTATOB BBIIIOJIHEHHS TEOPETUYECKOM U MPAaKTUUECKON 4acTel B COOTBETCTBUU C
HPUBECHHBIMH HIDKE TPEOOBAHUAMH.

5 (oTyM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUH C TPEOOBAHUAMH, B IOJHOM 0ObeMe U 0e3 OIIMOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME HOCTATOYHOM IS OOIIETo
(hyHKIIMOHUPOBAHMS CHCTEMBI MJIH BBITIOIHEHO JBA 33JaHUS B COOTBETCTBUU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe U 0e3 OIHOOK.

3 (yIOBIETBOPUTEIILHO) 50+74 BrImonHeHO HEe MEHee NBYX 3aJaHHil B COOTBETCTBUHU C TPeOOBaHHSIMH, B 00ObeMe




JOCTaTOYHOM JUTA 00IIeTO (YHKIIHOHHPOBAHUS CUCTEMBI

2 (Heyno

BJICTBOPUTEIIHHO)

<50

BrinonHeno menee JABYX 3aJJaHU B COOTBETCTBUU C TpeGOBaHI/ISIMI/I, B 00BeMe

JOCTATOYHOM JUTA 00IIeTo (hYHKIMOHUPOBAHUS CHCTEMEI
HWToroBslii 6ami 3a 3Kk3aMEH BBICTABIISICTCS 110 OLICHKE XyAIIeH YacTH. B CIOPHBIX ciTydasx mpernoaaBaTells BIPaBe 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENBHBIE IIPAKTUYECKUE 3aJaHHUA.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEIU

3ariaBue W3narenscTBO, TOI

Tpodumona Tancus
HMBanoBHa

Kypc ¢uzuku: yaed. mocobue aiist HHKEHep.-TEXH. CIell. By30B Mocksa: Axagemusi, 2010

J1.2

Bukynos Cranucnas
Buxroposuy,
Tpeiakuna Enena
TpanueBHa

Dusuka: 3aa41 AT CAMOCTOSAT. PEIICHHS [ CTYCHTOB BCEX CIIELL.
04. 1 3204. hopM o0ydeHHS

Hosocubupck: HI'ABT,
2011

J1.3

Curumos Brnagucnas
HBanoBuu,
IIporononosa Huna
ITaBnoBHa

Ontrka. ®usnka aToma: 1a00paTOPHBINA MPAKTHKYM 0 (pHU3HKe Hosocubupck: CI'YBT,

2016

1.4

Buxkynos C. B.,
Curumos B. 1.,
Tpeiakuna E. T.

®usmka: cCOOPHUK 3a1a4 Hosocubupck: CI'YBT,

2017

JI1.5

C.B. Bukynos, B.1.
Curumos, E.T.
Tpsiakuna, A.C.
SpocnaBuesa

®dwuznka: yued. mocobne Hosocubupck: CI'YBT,

2017

J1.6

Huxurenko Anaronni
I'eopruesny, SxoBnes
Bragumup
Huxomaesuu,
CurumoB Buagucias
MBanoBuy, TpeiHKHHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, I'oyioBaHOB
Muxaun HukomnaeBuu

JlaGopaTopHEIi MPAaKTHKYM IO MOJIEKYIISIPHOH (hM3UKe: TPAaKTHKYM Hosocubupck: CI'YBT,

2019

J1.7

Huxnrenko Anatonuit
I'eopruesny, SIxoBnes
Bnagumup
Huxonaesuu,
CurumoB Bnanucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoOB
Muxaunn HukomnaeBuu

JlabopaTopHBIH PAKTUKYM 110 MEXaHUKE HoBocubupck: CI'YBT,

2018

7.1.2. lonoTHUTeILHAS JIUTepaTypa

ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

2.1

OpnoB Tpanuit
Bacunbesuu,
CuHIokoB Muxaui
IlerpoBuu

JlabopaTopHBIi MPAaKTUKYM IO (u3nke. DNeKTPUIECTBO, MATHETH3M Hosocubupck: HI'ABT,

2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

VuebHas

AyIUTOPHS

u l'[pOMC)KyTO'lHOﬁ aTTeCcTalun

JUTA
MPOBEACHUSA TEKYLICTO KOHTPOJIA

AymutopHas nocka; Kommiekr ydeOHoi wmebenw; JlaGopaTopHble CTeHIBI: YHHBEpPCAIBHBIH
CTeHA «3aKOHBl MOCTOSHHOrO Toka», 6 1mT.; JlaGopatopHas ycraHoBka: OmpenencHue
TOPH30HTAJIBHON COCTaBIISIONIEH MarHuTHOro moist 3emu, 4 mT. OmnpesnelicHUE YCKOPEHUS
CHITBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epoOeka, 2 mt.; MaxoBoe KoJeco, 4 mrT.;
Onpenenenue  ckopocTH 3Byka; OrmpeneneHue  OTHOLICHHMSA — TEILIOEMKOCTEH, 2  INT.;
JlaGoparopHoe ob6opynoBanue: Habop »siekTpousMepuTeNbHBIX MpubopoB, 2 mrT.; Habop
000pyIOBaHUS IS BBIYMCIICHUSI OTPEITHOCTEH H3MEPEHHH, 6 INT.




JlabopaTopust onTUKU U (PU3MKU
aToMa - ydeOHast ayAuTOpHs IS

AynutopHas pocka; Kommnekt ydebHoit wmeGenm; JlaGoparopusle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOTO paccTosHHs JIMH3bI, OnpeneneHne nokasarems MPeJIOMIICHUS KHIKOCTeH ¢

HPOBECHUS 71a0OpaTOpHBIX | TOMOIIBI0  pedpakToMeTpa AOOe; OmpeneneHue JUIMHBI BOJHBI  Ja3epa IIPH  OMOIIH

3aHATHI mudpaknuoHHON pemeTtky; OnpenesieHre KOHICHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 mr.; OmnpezneneHne TeMmuepaTypbl packanéHHoro Tena; VcciemoBanue
JIMHEWYaToro CHEeKTpa BOJOPOAA M ONPEEICHUs TOCTOSHHON Pundepra

YuebHas ayAUTOPUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuiiHoe o00pymoBaHHE: HPOEKTOP

IIPOBEIEHHs] TEKYLIEro KOHTPOJSL
U IPOMEXXYTOUHOM aTTecTaluu

(cranmoHnapHsIif), 3xpaH (crannoHapHsIi), [TK (mepeHocHOiT)




